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PROBLEM TO BE SOLVED: To form a plurality of 
magnetoresistance effect elements located on a single 
chip that are provided with pinned layers, having fixed 
magnetization axes in mutually crossing directions. 
SOLUTION: A magnetic layer, forming two magnetic 
tunnel effect elements 11 and 21, are formed as a 
magnetoresistance effect element on a substrate, and a 
magnetic layer for applying magnetic field made of NiCo 
is formed in a manner so as to pinch the magnetic layer, 
as viewed from the top. Then, a magnetic field is applied 
to the magnetic layer for applying magnetic field and it is 
magnetized in the direction shown by arrow A, and then 
the magnetic field is removed. As a result, a magnetic 
field is applied in the direction shown by arrow B to the 
magnetic layer forming the elements 1 1 and 21 by the 
residual magnetization of the magnetic layer for applying 
magnetic field, and the magnetization of a pinned layer in 
the magnetic layer forming the elements 11 and 21 is 
pinned in the direction shown by the arrow B. 
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4^{SrS„ i^(,»-C. H2 7tc*t/tJ:^«:A 1 =&-e© 
K<P*i3 0 0nminc-5J:^«:xA9a";>yL.. cti 

*B»0««:«Dxo"C±»«ffii sz&tii-rz. -e-u 

T. H2 8JC^Lfc«k5(CS i ORtfS i N*><5.&5^ 
BBS 2 0 * C V D fCt «J ^fitT 
[0034] ^(C. I2 9KwlfcJ:^(C > ^ 7 *Ti 
1/-CC rtf^&.&JgatfN i F e*>6&S)g**n 
40 -ett©J@Jgail 0 0nm*J<i:iy f 5 0nini&-5J:5«:X 
>J>d/«cj;f)JgJ5RU. «tt,i-CH3 0«c^LfcJ:5 

Kuyx h 5 i *»tr*. uy^ h 5 1 »S{cj* 9 * 

[ 0 0 3 5 ] SfctvC. H3 ltC^LfcJr^K, i»«E|J»n 
ffli!8ttlliL'T:NiCo4>?+-r4. C©NiCo© 
J?3tt> fWittil OnmitS. -ei/tT. H3 2K?SL. 
?tJ:5KI/^b4|»$lfci, H3 3«C^0fc<t^«: 
^H«c»f 45 (Ar 5 KJ:.0. + 

50 T»JSi Or^(SL//tN. i F e *^*-T5. C©^f* 



(6) 

9 

r. 01 3tt^t/MWS<L&s<Dt\ &m®Bmmm& 

mvKtiEyi&^Pi&tcWiiZlSfticm lOOO (O 

e) 0&2<mmz**z.. mmmwmmm&mzm 1 3 
[oo3 6] c<Dta. &K.&mn\->*)\>imm* 

(i¥) 11". 2 1' iftSSB^tCtt* N i Co^i 

^sftssB^F^^samif^F <«^> 11;. 21' 

m»ccMft5iBi# (d©^«c(i, SVfcfijarrs 

iKfcS. m&T~-)\>9mi>*&Tl>ft.&i*, 03 4K 
^L/ft:J;5tca(cJ:-j-C> ?*I8N i C oKOM 
«J&©N i F e &&*U S3 5 tC^L-ZcJ: 5«C 5 

i mtmm t mm»m*m: 

y^)msm=f- m) 1 1 'tc*fu xw*r6jiY$is^ 20 

[6l©*ft*ft©fAfc&^T*# 3*^b^£tta^f?£ 

•eoiSOjglS&ffcJgMR (MRit) *$J$£L 
fc. -£©*§Hi£0 3 6 &t?0 3 7 tc^-T. 0 3 6 &EX0 

1 1 ' ©MRJt«. XW^iSj(c^t^-5J1-8B{a#«:*f-r 

*<3:{bl,fc. cfttc**). 88^ 
(«f) 1 I'll, *©fc'>FB©fiMb©ft&#Xl4K:^ 

[0038] |SISfC v 0 1 (C^b/cfiB^ h >Wimm 30 

<») 2 i ' sari,. xm>fttYmHfa<!>*ti*ti 

*©SSK^fc$:MR (MRtfc) *9ML?t. -e©*§*=& 
03 8&t)f03 QtC^T. 03 8&<yf03 9rt>69i£*> 
ft<fc5«C. fiS»h>*;HSWIsil^- <8¥) 2 1 ©MRtfc 

a. Y«i*i6j{c^fc-r^waisitc*f-r-5^*i. xw^r 

l*JK^ffc-rs^gIi8#«c*ff *J: 0 < ^bOfc. 

ctitc**), mm.hy*)i>mkm* m) 2 1 - «. -e 

©f> F@©m©ft£#Y#fc:WT£&^-ri»£t t 

m—mm 1 0 - .BcawbcfafrtfEc^^M-rs 

[0 039] JSLh, 8»9iL;fcJ:5tc. *1. %zm$m 

®©s8Si-fe>-9-»f> FJB©fifrfb©fttatst>ce3£i£-r 
s (^<«fcfc--^©t>Fa©aBE{b©[Sjtf©%-rfts 
#0* . sex 18 0* feW©ftSr*S) W&bi;*^ 

C©fc«>, S&Sffl*©fi5ll^tfcfflTS ! &®#aS/jN§? 50 
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tfa. ±.&&3aMJem>m&1$mc «t ft 
tf, c©<t5&-fe>if*g©fc$¥j§-rs£i*ir*.s. 
[0040]^ s& 1 n*©BS8-c«@j£Wba©e> 

i-TSif ^ 5 >^-CbT> F@Srb'>3-&S!^S*i*Sfc 

«>« «SMm©fc«?)©cvD^©iifs«ia*^3ns 

wmm-c\tm^m.itm<o^>mviUT\ r h £fiy8t,T 
^■c. MnRh ©®©aiSiar--^«ia«K:ffi©iSja 
mtifi&zt&itrz. -ec-c. ^2^ss^ffi{c*j^r 

JSST--^31*ffiSM0J!S©A:tf)©CVD^© 
Mmm&K.ft 5 C i <!; Lfc. 

1 0 0 4 1 ] ±es& 1 . mzmsmmosmnm 

5. HJ*>, IS8M»^;Ha^^Sfl i. 21. 1 1 
.21 'tC*fL-Cf>FIB©fiaWb©(fil#<!:a^T^ 

©?S{btt04 0 ©7 >l«c J: «3 ijkVfcJ: 5 K.& 6*>(c 

tt«cio»iria^a5ia^©^*Kasi{cS(&u. 040© 
9^>LFKJt»)^Lfc«t5K:ii-SB»fii©^:#$*! roj 
iS^iftSi^f-^^Wtc^b-TS. C©i|g*. t>F 
B©fiBfb©|6j# i 7 y -g©SBWb©|Sj*©+B>PfftK«. 

nm&nw roj ©i#g?«c (BS9 0- > i^o. ifas 

©Cttt. HI 9, 020, 037. RCf038fCj;O 
[0 04 2] MK:. 01 S^S^^^^i^K:. SfiB 

wmijm&m-c&zs (nico) ^013* 

^©^aia^btciOI^S^ y *!8HK:f6£f -Sfi8JS©|6l 
# f*l^^ 7 *&©«BMb©|qI # <t «M«c «3 , P304 , ^HJ B 
■e^ofcj: ^ «c|^f 5. *l®M©SSffi{cSia)a:rHj# 

m«. 04 lK^L?tJ:^K:^7*|gM 
©S30^^«ratU-LI^^ y *Jg*:*EPC©l6ji*CCflBKb-r 

titf. ^x^iojiitoegfcc^wwtcgfa©!"!* 

#S©-C> cn**tjffll/r*— S«LhtC9fa©|6l#©@ 
3£BBMbtt«r mt ZIBM b > *;l/Jti*S^ ^ ^± 

t?fcr> FS©ia<b©r6i*3!>5suK:^-r*fia^ b 
[0043] yc*c. *8m<om3mm&mi,cmzmi.-k 

»-fe>-^»TMR3R^fCj: »3«fi!t3nTl^©«:*fO. 
I» 3 m&m<DW&* Is? ttGMR^KJ: •) ft 
"CVS. C©58«-b>-ttt. XIWf6j©l»l!l*«| 

wrsxttfiam-b^^i. iri2xw{cB^-r-5Yfto?iai 

©iaif*«llti^SYif*SB^-b>1?-d:*«|iiri»-5. 



XL 

C0 044] .fcO^ttffjK^ii. C©8Bt£vfe>-9-6 
OB. 04 2ft*nt,7i:<fc5K: > 2> 

xw. RUYmc^^mmr^&^m^. (esiEfcjB 

«) T*r>T. X#. RVYIAK^-rSZffc&lSlK/h 
3&JS#£WTS:5£#7**P6ftSlli-©?-5'-7' (|^ 
— *fi) 6 Oat. P^?:/6 0 a ©_Bcjg)£;* 
ff-C8<I©GMRJ&?-8 1-64. 71~74i. Elf 
»^60a ©JzCCjfcfiS; 3 *ifc£itr 8 ®©^' 5 F6 5~ 
6 8. 7 5-78. F 

[0 04 5] f&lX8lGMR3iiP6 IB. f^60a 
©Y¥fi^[$lBStf>*SeT^rX«ifi^(Si^j5^{C^3 
JrtVT. 04 2©^E|J{cr^L.fcJ:5K. b'>FJI© 
t>3n/clS{k<D|fiJ#BXttft^lSl<t«:^-CC^„ B2 
XlAGMRfft-?- 6 2 B. ^7^60 a ©YffcfrftB&tf* 
8B±^TXttft^ljW)fifil(C0fiS3n-CUr. 34 2 
©*EnK-Cml,fcJ:5«C. b> F@©b->$*l/cB8{b© 
rSjSBXW^fti&^Tt^S. »3XiGMRff6 
3 B. f»^eOa © Yffc^Bg4>*^±:fr-eXfiKE2j 
i^^a^cc^sti-ci^r, H4 2©^EPK:r^t/fc 
<fc>>cc. b>Flt©b>S:hfc&{b©fa*BXI*iE#ini 

i:ft^-C(,>£. H4XftGMRjKf8 4«. ?>^6 0 
a © Y#*^164iifeaJT*-CXlilliE*|SlJSS|5iafilCC^fi)E 
SftT^t. 04 2©55EP«cr7nLfcJ:5«:. b>FJf 
©b> 3 tlteMltofa #BXWliE*|6j <!: ft oTO S. 
[0 046] Si YUGMR^f 7 1 B. f^60a 

nrt^r. a4 2©^BJ(cr^i/fcO: ; >{c. tr>FJB© 

fcr>3n/cS8Kt©|nItBYttiE*lSli«:r>-Ct^. S&2 
Y$kGMR^7 2B. f ? ^6 0 a©X$fc£l»JB&*:!fe 
SP6^-CYIWE^n6jJSaS5filK:}15fiSS*ari»T. 04 2 

©^En«cr^ufc«t-5«:. t>Fa©t^>3tifcaE{t© 

ffl*BYi*iE:SfrSj<!:ft-?-tVS. 3I3Y#GMR^7 
3 B. ?^60a ©Xtt^B&^SHftfT'Yttjt* 

i£tf88fcS€&«cjgji£i**i-t<,>-c. 04 2©^EiJfcr^tfc 
J; 5 JC, f > FJf © b><* nfcfiBtfb©fa* BY#fi#|5| 
<!:fto-C(,>£. SI4X«lGMRg^F-6 4B. f»^60 
a ©X$4;frfaliB4>ifegte#-C YW^ifijJi^JfifilCc^fiR 
StitKt. H4 2©5"cHl{CT^L/cJ:!>{c. b>FJg 
© b> S ftfc»(b©|6j #B Ytt^^ifii <b ft oTt> 
[0 04 7)SGMR^6 1~64, 7 1-7 4B. 

**:/6 o afc*jws^ (f-^^e o aK*f-r*e> 
FS©e>sntefiflEjt©lfiJ*> *$iifts£4i&#. si> 

1 XWGMR3S^6 1 ZtWmt LT. *©«i&CC-3H 

C 0 0 4 8 J Jfl 1 XlGMR^B 1 B. ¥850-0*4 
H4 3. SO*. 04 3©2-2iB«:S-p/c¥®«:-C»l 
XliGMR^6 1 *«JKt/fc«P&KiiElr&SH4 4 
5 ct. *b->^;i/:/|gsvj&><E>&»)Yffc£i«j 



(7) f$W2 0 0 2 -2 9 9 7 2 8 
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«CS^^[6j?rWr-5af»©^^«S|J6 1 a -6 1 a 
<t. SmimVim 1 a©YW;frfii8j^©T#K3J£ 

snrcc oCrPt ^©swaaattft-r* o-r. sen 

©gidttftitm!) 6 1 b- -6 1 b<!;*«;tT<,>*. & 
■mSfcSJtKSPe la-61 aB. #^VT^B5SJ86 1 b 

o>±micrxmmnciwcmmirim^^me 1 a 

[ 0 0 4 9 ] m 1 X«GMR^8 1 ©* f >JW?m 
10 SVB. B4 5Ccj»#jfr&^L,fcJ:?{c. S«"C**f 

^eoa ©±{cj«{caji snfc7'j-i(i ajr. a 

SiafbB) F. MJ?*S2. 4nm (24A) ©CuA^ 

ftsasstt©*^-- *®s. b-»g(H#)i. @5&a<b 

JB) P. SCfK/|t*i2. 5nm (25A) ©*•*> (T 
i) -X»*>** (Ta) *>6fcS**t» f>y»C*> 
6ft-3T<,>£. 

[0 05 0] 7'J-fFB. i+SIHK#©|fil#KJfct;-aSB 
<b©|Sl#*5^{fr*®-C*»). S«6 0 aOSiLttc^Elc 
3n7fclgJ?*S8 nm (80 A) ©CoZrNb?*^ 
20 r^lttl61-li, CoZrNbTt^y^att 
H6 1 - l©±{c^$ti/cJSH*53. 3nm (3 3 
A) ©N i Feaat5feS6 1 -2£. NiFefiBH4B81 
-2©iKM3ftJtl-3nm (1 0-30A) WS. 

<omm<ocoF erne i -at^-^Ti,^. coz 

rNbTt^r^ime 1-liNiF efi8ffli6 
1 - 2 B®cM36Stttt^SRR®^fiJEL.TI<>* 0 C o F e 
Jf6 1 - 3BN i F eJS6 1 -2©N i. StX-X^-lf 
JlS©Cu6 1 -4<DffiSlZVjit*Z>t > <D-CilbZ. ft 

*j. irieLrc^VTxsBieKe lb-eitK. 

30 ®F©— lilS*tt«r«^-rSfcJ&. ^7y-JiFK:>ttty 
rYffcfirl^ (H4 3©$^tCT^Lft:£2r#|tiJ) SOW 

[005 1 ] tr>§Ptt. mm&2. 2nm(22A) 
©CoFel8Ki6 1-5i, Pt*45-55mol 
%tttP tMnM*6Ml/fcKI«H2 4 nm (2 4 
OA) ©K38»fflS6 1 - 6 i%Sia^t>-l+7i:fe©-C* 
4. CoF eB814B6 1 - 5 B. W8. OSfb) StifcS 

mt (mit*<# FA) ©|6j#*JXlt§t;£fi{cfcr> (@ 
40 #) 3tt&t:>FJi=fc#fiXl,-t:t>*. 

[ 0 0 5 2 ] C©«fc ^ {C«fiJ3tifc0 1 X*tGMR«^ 

6 IB. 134 6 oymMiccmitfcJ: 5 xttcc?9or 
^b-r-S^MHlfSlKSSfU. -Hc-+Hc©«H«:*jl> 
T. ^SBfi8IS!(cn5ttWL.-C^b-rSfiBvfiI*ML. a 
4 6©K«fC-C^LfcJ:^K. YWKj&pTStfb'r** 

[0053] X^«»*>^B. H4 7 (C^ffiHK*nT 
^Jl^K:. 01~S4X*IGMRiR^6 1-6 4*17 

*?mm2tizc£icj:')m0i3tix\,>z. ft 

SO *J. a47K*Jl>r. ^EPBSGMR^e 1-64© 
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fctifSEtCfcl^T. A ? K8 7, F6 8tt. -en 

Vxin+(*0«-C«5 (V) ) i^tftVxIn- <*W-C«0 
(V) ) mStlS. F6 5 4><» F8 

etDmfitd^n^timavxout+imavxout-i ltbx 
*3Ui$n. -e©m<ig (v X out+ - vxout-) #-fe>if- 

ta^VxoutiL-CKOHlS^*. CCDttK. X«U»»-fe 
04 8 ©SSJcctttI, xmicfeiX 
&.it?Z>nffl&niCttls^ -Hc~+Hc©I5BK:*j<,> 
-C. l5^S|J«WK:B5JtWb-C^br*ffl^m)IVxout=& 
tfL. EI4 8«d®»«:-c^L/cJ:5«:, Yttfcj&oT^ 
<fc-r<&^8Pfi8iifK:^Lr«iiii roj ©tftfjUE^-r. 

[0 054] Y*ftfiB^vte>im. X#SB^H2>^i|BJ« 
gil~£r4Y«|GMR^7 1~~7 4ifiy )1>7V v 

F7 7. &e?'*7 FT 8«, 07r;L&C>3£SEiS©jE 
ffi. mftVyim- C*fl?9r«5 (V) ) 

tm&vyin- teWTmo (v> ) j6i#^sn. f 

7 5 F7 6©mfl^*5-fel/-9-ffl^Vvout<!; LTBt 

omsns. c©*§m. Yft&SBm-fe>ira. 04 9©k 
«{c-cjni/fc«t5{c. Y«tc?9->-c^k-r*>fgraBEl?{c 
*fU -Hc~+Hc©ffiffl&Cte(,>t\ HJlffllKSWCHS 
tfc^ L- r » W S ffl^HEE V yout* I/. 04 9 ff^JS 

L-otms r 0 J CDW^JSIE*^. 
[0055] ^tc. ±I2©J: 9 (C8tgtSnSfi^-te>^ 

05OtC^t,fc«J;5«C. SM^^eOal© 

tSStf^x 6 0 a 1 *»©§)KlItcJ: 005 0© 
«BSCC?&-5'C«)»f3nrH4 2 (CTnOfcffi*©^ ? ^6 
0 aJc^SJSnfci*. ISJH4 2tCmL/fcGMR^6 

1- 84, 7 l~7 4©ffiKK:iea3*i*<i:5{CJ&a3 

5»/7X6 0 a l<De3PBK«. 

1 0 0 5 6 ] ;KC>T\ ¥B50t?**05 1. Stf05 1 
©3 - 3&{Ci9o/cBfSTW»rOfcBriBH-C*£a5 2 

zmjj&onmiufi. sxiifcRtfHYi&cc^rsuK: 
5?ffi!B*siTT&w6ftfc) s^bo&b^u- fs i 

«:SM§U PUSR/l — h 8 1 ©SSii?L«:SRja?L«!: 

mz-<DiEi?mmmzm-z&j3#mft(D7XMmG 8 

2- 8 2*, R7^^»E8 2"-8 2©SBEe**»fiSE3ti 
£4M**l^&Jil:/u- h 8 i «fc 5 k. if A 
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^S. C©£# v S®8EfStt?B»®f SfiWS©«U4*JSJS: 
S<t^«Cl^*^«S858 2-8 24iBa-r$„ fcfe. § 

*x*s»:e 8 2 -82 ©aa^©A* s \t±xm$ u> t> 
©*G*ffl-r*. 

[0 0 5 7]^(C, ¥ffi0-C*S05 3«C^L/fcJ:5 
«C. JftSAlif^O. 5mmt!«otiffiiS^l/-h8 1 
i^-Jgt«©S^^*W^*Sig^53l^^^*>6& 
S^U- h8 3*JW§*&. CO^-h8 3(CB, ± 
iBe3S#-5.*6 0 a l©T5-/y>hv-i»60biffi 

b (&g£fc*>) v-*8 3a£i8WTfe<. Sfc. 

awe**. ±iB#jii^'u-F8 i {c»A3<ifc^»jae 

8 2-82 ©^tctflfrr SffigGCT 7 A A > h * 
8 3 b«:ia:tt-C45<. iXt>-C. I54KSLfcJ:^iC, 
7l<A«iS5 82-82 OlMt-fl'- V 8 3 ©Tffi£« 
^W«cj:0««-r5. C©<fcS. Tv-M^Fv-^s 
3b4ffi(,>-C*A#S858 2 -8 2i > ^U-b83t 

©*B*ffcjfc<&g£fc3£-r&„ *ur, ^syu-h8 i 

*rT:fr*>6fK9*S. C©K|igT. 7lcA»fiaiS8 2-8 
20 2 4 ^U- h 8 3 1 tC J: «5 . a®*^fi£-r -54gffi*«55iE 
^©SSi©7lcAia5«rjE**8^©l8iF^(c^9:-rS <t 
4 fc«C&7lcA»6©«ffi©ffitt*s&Sffi«*ISTTP& 
■T4ffi©iae©ettt^«:5<fc^K:«fi£Lfcvi/* ; , h 

[0058] ^{C. H5 SCC^Lfci^K, GMR^-f 

0al4. KGMR^i^*®*S0££3tlfcffi*l^U 
-h83©±S4«T^J: , >{CEa-rS. 
30 Oali, ^U-h 8 3©tB*t©gtt. mUTvUls 
hv-f 6 0b©+^tcBiM3ia^:SiJ»<b. T^-O 
>Fv-*8 3 a©+^4*— ScS-a-SCiriElflK: 

[0 0 5 9] H5 6«. ±^m»?a58 2 "8 2*ra 

Ke.*>«:ct^«C. 7lcA«fi558 2-8 2©±®t?«. — 
o©Nffi*>e>|^N@{C«SISil-CB^-r<b SffiK[6j*>5 

go* ?^-%mtfimtj:zmfttfi&f8,$tixi,>z. se^ 

H5 5{C^Lfc^U-F8 3©±M{CS^*7^6 
40 0 a ltfttBSftfcatl&cfc^-a*. 05 7tC«SE»»C 
7nUfc«t ^ K. — ^©Nfe©iE^i^jSM©S2«c^Pff K 
iBg3tifcGMRi&5#M5CB. YffiiE^rSj. X#iE 
TTft. Y#^*|tiJ. SVX«tft^[^©ja#*i/in*>*„ 
[0060] ^SQfe^SKfclri-Ctt. *>*>-5fiBS?*fUffl 
LrH«8P (®SBP©l:*>F®) ©fflE<t©|Sl#«H 
5£T*!»«ia*tf^. an*. 05 5 (CtpL fc^ffl-C, * 
U-h83i^5X60a 1 i*^ v>^C L(C«t 
OSl^KS^U. X^4^C*l^=fe2 5 0X:--2 8 0*C 

50 [0 0 6 1] -£©&. 551^^6 0 a l^ffiOUlb. 
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04 2(C^t,fci&^5> F6 5~6 8. 7 5~7 8«&S 

05 0(C*lfca8aKi6o'C5I*5^6 0 a 1 *£j»r 

B. 05 8CC^L/cJ:5{C. i»§l-fe>if6 0©YttiE^ 

^aurc>6. «J5£*S*4. 05 9«c^f„ 05 9*>i=> 

IXiEBfttttcSffcU WSl-CijkOtcYmBi^lyVtii^ 
SyBsfc&jgPKiC^bLfc. C©«i*B. 04 8&y f 0 

C 0 0 6 3 3 C©1S^» ( 1 ) X#6a3^>-?tfJ;*jS 

£*<? = arctan (Sx/Sy) . ( 2 ) Y?4fig^-fe>lJ- 
©tfl^Sy©fii*5M©fll©<b#©= 1 80* + arc tan 
(Sx/Sy). (3) Xl4«»-fe>1tffl^Sx©«i*i 
©©fit. a^Yl«am-fe>-!J-©ia*Sy*JiE©ffi©<i:# 
0 = 36 0* + arctan (Sx/Sy) CC «fc rcfrft&ifc* 
SC<h565r**©-C. 6BE^-fe>^6 0B, WAB. ffigi 

w&imvimMn+msicmmti&zmm. (# 

fir) -fe>1»-4L--Cfi&ffl-rSCi*ipJfi8-c*-6. ft**. # 
&JJJ27 0~360° JO&SiS. -90^0* ilt 
a^TSCi^ffS-rSti^tcB. Hl^Sy*liE©i# 
0=arctan (Sx/Sy) . HtftSy #&©£•* 9 = 1 
8 0' +arctan (Sx/Sy) iltfej:^. 
[0 0 6 43 tt±. SiWLIcXSK:. lfJ3?fe6SJ15J8{CJ: 
*lB. 1Sfa©*^fiSe*iE*f8^©«ir^K:iBa;-r-5<b 
£ fctcS7lcAlSS©JfifiS©Stt*iiBSffil«*PSrrKS 
^Sf&©&S©^<fcMfc3J:5fc#j£0/c^£'*-y h 

J: o us tf > b'm t & ^mm<omt<m a * e > s -a- 
s©-c. f>F®©f>3^fcfia(fc©isj#*jm»«:s& 

* (Sl>«CttSE-rS) GMR^T*. #1^— ^5-^ 
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